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(54) Method and apparatus for broadcasting service data together with digital television data 



(57) A meflTod of broadcasting a broadcast data 
service together wifli broadcastdigital television data as 
part of a broadcast signal, the broadcast data sen/ice 
comprising a plurality ol data portions including data 
portions having digital data in non-real time, the method 
connprising, during normal broadcasting, only broad- 
casting portions of the broadcast data service required 
to replace previous respective portiorts which have been 
changed and broadcasting television data of the broad- 
cast data service as non-real time data, a recaving sys- 
tem having a processor for extracting portions of the 



broadcast data sen/toe available from the broadcast sig- 
nal, a memory for storing all of the current portions of 
the broadcast data sendee and a corttroller for identify- 
in g corresponding extracted and stored portions and for 
replacing data portions stored in the memory with re- 
spective portions extracted from the broadcast signal, 
the controller further being responsive to a selection sig- 
nal to cause the memory to output selected portions of 
the broadcast dataserviceandflieproceeeor converting 
the digital television data of data portions into real time 
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Description 

[0001] The present invention rebles to a data broad- 
cast system and method and, more particularly, to a 
method of broadcasting data saivlcss witti broadcast 
signals and a system lor selectively providing portions 
of "^e broadcast data seivice to tine user. 
[0002] Digital television systems have become widely 
used for broadcast systems. The digital television eys- 
tenfB provide digitisation and compression of the image 
to be broadcast with technologies such as IVIPEG-2 
compression. The broadcast pictures are hence encod- 
ed and conveyed to the digital tetevlslon receivers in the 
home as a digital data sequence. Digital telsvlsim has 
a number of advantages over conventional analogue 
television,sui* as increased capacity and Increased ro- 
bustness to rjoise and Interference. 
[0003] Digital television systems also allow many 
kinds of data to be carried seamlessly within broadcasts 
carrying audio and visual data. Hence, many new sqn- 
ices can be provided tiirough the dtgHal TV receiver to 
the viewer. 

[0004f| A pop u!ar analogue service that usee addition- 
al data earned within the broadcast transmission is the 
teletext service. The teletext seivice Is carried as digital 
data within certain transmission lines of the vertical 
blanking inteival (VBI) of the TV signal. The VBI is the 
time allowed for the raster scan to return to the top of 
the soreen and hence this time is not used to carry any 
useful picture information. Some lines are set aside for 
teletext data and the digital data is modulated onto the 
broadcast TV signal. 

[0005] Tel etext systems broadcast a nurrd>er o* "pag- 
es' of data in cycles with a page being typically updated 
every 2 to 3 minutes. The update cycle time depends 
on how many pages are broadcast in the cycle, there 
being only a small bandwidth available for the teletext 
data. Upon selecting a page, the viewer has to then wait 
for die page to be delivered as part of Die cycle - this 
time wnll be on average half the total cycle time for all 
the pages. 

[0006] Typical teletext eystems provide the latest 
news, sport and TV guide information and also refer- 
ence information and advertising. Teleteid systems are 
vary useful for providing "headHns" WormaMon such as 
sports results when there is no other means of obtaining 
the information. 

[0007] A very popular u sa for the teletext systems is 
to find out the latest information for some rapidly chang- 
ing event such as a sports event. Often ^is can be the 
only way the viewercan obtain this information, because 
sports events are often not screened live, are carried as 
part of a pay-per-view sen/ice or have finished such that 
the programmes are now canying othercontent Hence, 
this allows the viewer to catch up wiUi 'missed* content 
such as sports events or news broadcasts by other 
means using the data seivicee. 
[0008] A problem vMi previous broadcast data serv- 



ices is that (hay comrnunicate very little information - 
perhaps just the score of a football match for instance. 
The user, alOiougli not wanting to see the whole sporte 
event, would IDce a little more infomn^ion than just the 

s score - maybe to see video of the goals or near misses 
in the example of a football match. 
[0009| However, to provide a service like ft is there are 
further problems. Simple data sen/ices such as teletext 
can be provided easily with a low bandwidth. Providing 

10 an enhanced data servbe with audio and visual data 
would require more bandwidth or tal<e a lot longerto up- 
date and cycle the information. 
[0010] Viewers have different interests and priorities, 
eo what is Important to one viewer le of little Interest to 

IS another. Screening news "highlights' in a sequence that 
repeats and updates every 15 minutes is not appealing 
to a viewer if they have one item they would like to see 
and have to wait an average of 7.5 minutes to see this 
item. 

^ [0011] Digital broadcast systems can pnavlde more 
bandwidth for program content. However, this band- 
width is still at a premium. Using some of the bandwidth 
to provide broadcast data services can be considered 
wasteful, particularly if there is other content that could 

25 be soreenedattheeametlme to areason^ie audience. 
Indeed, screening live video and audio as a broadcast 
data service will still take up approximately 2Mbit/s of 
bandwidth using MPEG -2 compression. 
[0012] According to the present invention, there is 

30 provided a method of broadcasting a broadcast data 
servnce together with broadcast digital television data as 
part of a broadcast signal, the broadcast data senijcs 
including television data, the method comprising broad- 
casting the television data of the broadcast data service 

35 as non-real lime data 

[001 3] In this way, it is possible (o allocate a relatively 
small bandwidth to the broadcast data service and yet 
allow television cl^ to be replayed by a receiver as part 
of the broadcast data service. The television clips may 

40 be transmitted in non-rsal time over an extended period 
and the data assembled in the receiver for dIepEayi 
[001 4] TVie method may further comprise processing 
and/or compressing a block of the television data as a 
whole, 

4S [0015] Thus, compared to continuous processing or 
compression processes such as MPEG, a television clip 
or sequence may betaken as a whole before compres- 
sion. This may enable much greater compression to be 
achieved than for the continuous processes used in nor- 
mal broadcasting. 

[001 6] The block may comprise data requiring off-line 
decoding. 

[001 7] In particular, it is possible to compress a block 
of data representing a televisbn or video sequence, 
ss broadcast it in non-re^ lime and then store the data in 
a memory associated with the rec^r. It Is then possi- 
ble to post process or decompress the data off line. 
[001 8] Preferably, the mettiod compris es, during nor- 
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mal bicadcaeting, only broadcasting portions of the 
broadcast data service required to replace previous re- 
spective portions which have been chaiged such that 
receivers of the broadcast signal may store all of the cur- 
rent portions of the broadcast data service and update 
the sAored portions according to replacement portions 
received with the broadcast signal. 
[0019] in this way, the bandwidth required for maln- 
taning an enhanced broadcast data service may be re- 
duced, such that the cycle time may also be kept to a 
minimum. Furthermore, since receivers may use a 
memory to store th e entire broadcast data service, near 
instantaneous access Is poestbfe for the users. 
[00203 According to the present Invention, there is al- 
so provided a syetenrt for selectively providing portions 
of a broadcast data service trartsmitted together with 
brc^cast digital television data as part of a broadcast 
signal, the portions induding data portions having digital 
t^evision data in non-real time, the system comprising: 

a processor for extracting portions of the broadcast 
data service available from the broadcast signal; 
a memory for storing ail of the cunent portions of 
the broadcast data service; and 
a controller responsive to a selection signal to 
cause the memory tooulpul selected portions of the 
broadcast data service; wherein 
the processor is also for converting the digital tele- 
vision data of data portions into real time data. 

[0021] In this way, the system can receive television 
clq:s, video sequences and the like cutet the relatively 
narrow bandwidth used for the broadcast data sen/ice 
and, by storing the relevant portions tn the memory, can 
process those portbns to return the data to real time. 
[0022] Prelef ably, the digital television data of the da- 
ta portions is compressed and/or processed and the 
processor processes Oie data pcMHons off line. 
[0023] In this way. It is possible to make further use of 
the relatively narrow bandwidth aivailable for the broad- 
cast data service. Telsvielon data can be compressed 
to the maximum amount with little regard for the time 
required for decompression. 

[0024] Preferably, the processor processes the por- 
tiors at times of low usage. 

[P02&I The processor may be provkled as a septate 
pFocesBor in the storage device. 
[0026] Thus, the processor can fit in deoompresston 
and processing of any prevrausV received compressed/ 
processed telsviston data in anrrangst its other duties in 
the operation of the system. 

[0027] The processor may operate directly on the da- 
ta in the memory. However, it is also possible for the 
prcxessor to operate in a batch processing method with 
data loaded locally from the memory in small chunks. 
This may be particularly appropriate where the memory 
is provided separately from the processor and the proc- 
essor has Its own working m^ory. 



[0028] The processor may conduct processing using 
a predefined protocol 

[0029] Thus, any processing or compression of ttje 
data might malce use of an existing protocol such as 
s "WinZip-, 

[0030] Alternatively, the processor could conduct 
processing using a downtoaded protocol. This might 
provide greaterflexibilitylDasyBlem and/or prevent un- 
authorised decompression of the data. 
TO [0031] Similarly, the processor could conduct off line 
decryption of data using a key. The key could be down- 
ksaded by broadcast or other means such as a memory 
stick or emartcard. 

[0032] Preferably the oonfroHer is also for identifying 
ts corresponding extracted and stored portions and for re- 
placing data portions stored in the memory with respec- 
tive portrans extracted from the broadcast signal. 
[0033] Thus, at the recfflving end, a user's device con- 
tinually updates the stored complete broadcast data 
20 sewice and is able to retrieve any desired selected por- 
tions of the broadcast data sawice in a near instantane- 
ous manner. 

[0034] Preferably, the method of broadcasting in- 
cludes additionally broadcasting all of the current por- 

2S tions of the broadcast data service to enable a user to 
obtain all portions of the broadcast data service soon 
after initial connection. This may be achieved by using 
a separate dedicated channel or by periodlcalty using 
an expanded bandwidth at a time of low demand for the 

30 broadcast digital television data. 

[003S] The systmi may be provided wilh additional 
means for accessing ihe complete broadcast data serv- 
ice from a different diannel. 
[0036] I n th is way, after a receiving system has been 

3S disabledforsometimeorl^flrstbeenconnected, the 
memory can be filled with the current version of the 
broadcast data service for future update. 
[0037] The receiving syston may bo constructed as 
a sin^e ntegral unit comprising a digital televisbn re- 

40 ceiver. Altemalivef/, various components of the system 
may be constructed separately and linked by means of 
a network, such as using an IEEE 1394 interface. 
[0038] In this way, a single television receiver/display 
could provide alt of the functions of the present inven- 

4S tlon. Alternatively, a television/display could be connect- 
ed by means of an I E EE 1 394 interface with a broadcast 
data service unit which either has Its own receiver or 
makes use of the receiver of the television display to 
obtain the broadcast data sen/ice portions. Similarly, the 

so memory could be provided in the broadcast data service 
unit or separately, for instance again connected with an 
IEEE 1394 interface. 

[0039] The invention will be more clearly understood 
from the following description, given by way of example, 
ss with reference to the accompanying drawings, in which:- 

Figure 1 liiustratesasystem for receiving broadcast 
data servkjes acoorcfing to the present Inventkm; 
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Figure 2 illUBtrates a eystemfor receiving brcadcast 
data eeivices acoorcing to the present Invention; 
and 

Figure 3 illustrates the pertodic transmission of a 
complete broadcast sen/ice. 

[0040] The MPEG video and audio compression sys- 
tem is designed to provide a maximum amount of com- 
pression in a broadcast environment The MPEG video 
and audio compression system is also ciesEgned to allow 
the deooinpression to be carried out with a limited 
amount of msmoiy in the reoeiver. This allows the de- 
compression system in the receiver to be implemented 
with lees memory and processing - and hence more 
cheaply - than.the compression system in the transmis- 
sion headend. 

[0041] Even though the digital encoding of infomia- 
tion al lows many more channels to be transmitted, there 
is still a limited bandwidth for the transmission of the in- 
formation. Hence MPEG audio and video channels are 
consirained f o acertabi bit rate dependent on the bit rate 
av^lable. 

[0042] There Is a trade off between the number of 
diannels carried and the video quality (dependent on 
the bit rate o1 the compressed video and audio signals) 
of the channels. 

[0043] Many new services otfier than just audio and 
video services can now also be provided using ttie dig- 
ital televlelon broactoasta Data and Infonmaflort on the 
transmitted programs and other entirely new seivices 
such as home banking or shoppNig can be provided. 
[0044] Many of the data services are alsocarried in a 
'carousel* where the data Is brc»dcast in a cycle. At any 
onetime only one part of the data son/ice Is being broad- 
cast, but over a fixed period - say fifteen seconds or 
three minutes, all the data witl be broadcast. After this 
period the data Is repeated either exactly the same, or 
with changes if any of the data needs to be changed. 
This method allows receivers to receive all Ihe data for 
a senrice, but allows the data to be transmitted in a rel- 
ative^ small bandwidth. 

[0045] It is considered that in the bioadoast environ- 
ment, many of the systems used presently are design ed 
Id make use of the limited bandwidth avail^e and also 
assume a limited amoimt of storage and processing re- 
source in the receivar 

[0046] This is indeed true for current systems as the 
bandwidth Is fixed and the receivers have to be imple- 
mented as cheaply as possible to be affordable for the 
average consumer. 

[0047] Hence the data Is broadcast assuming or 
knowing that the receiver has a oertar) limited amount 
of storage and processing power. This constrains the 
f onnat and type of data that cart be sent. 
(004S>| For instance, data requires much processing 
power at the receiver, or data requiring a large amount 
o( storage for processing at the receiver c^not be sent, 
since it is not practical to provide a recwver 
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[0049] It is now proposed to use storage media such 
as magnetic disl<s and semiconductor storage devices 
to provide storage for the transmitted digital broadcasts. 
The use of digital storage devices provides many en- 

s hanced applications for the user, providing a far better 
user experience than that of present using converrtlonal 
analogue storage technologies. 
[0050] The AV devices in ihe home can be in separate 
physical enclosures and needing interconnection. The 

10 koy technology for interconnection of digital devices in 
the home is the IEEE13g4 Serial Bus interface which 
provides a low cost, userfrlendly method to send audio, 
visual and control data between devices In the home. 
[0051] Hence a typical digital TV system arrangement 

IS in the home could have a digital TV receiver, display de- 
vice, magnetic storage and DVD player all connected 
using IEEE1394 Serial Bus connections. 
[0052] Maes storage can also be atternatlvely or ad- 
ditionally provicied integralBd into a consumer device - 

so for instance an integrated digital television receiver may 
incorporate a large magnetic storage. 
[0053] Finally, it is also poasiUe to use a "Memory 
Stick", This Is a nonvolatile memoiy held in a snitall pack- 
age to allow data to be transferred between cameras, 

2£ camcorders, PCs and otherhome AV devices. There are 
other formats also supported by ottier consumer elec- 
tronics manufacturers. 

[0054] Figure 1 illustrates schematical ly various com- 
ponerOs oi a system for rec8i\flng a broadcast data serv- 

30 ice, 

[0055] A receiver 2 is provided for obtaining and de- 
modulating transmitted data from an aerial, cable, sat- 
ellite or the like. The demodulated data Includes digital 
television data, together with associated broadcast 

3s sen/Ice data 

[0056] Underthe control of a control panel 4 or remote 
control, a video processor 6 extracts data from a re- 
ceived signal for a selected video channel and displays 
that video channel on the display 8. 

40 [0057] A processor 1 0 is also provided for extracting 
any broadcast service data from the received signal. 
The processor 1 0 may be provided together with the re- 
ceiver 2, together with the memory 12, together with flie 
controller 1 4 or separately. The data is stored in a mem- 

4S ory 1 2 under the contr<^ of a conUolier 14. A user may 
then select (possbly using the ccnbQl panel 4) desired 
portions of ttie data broadcast service. Under the control 
ol the controller 14. the memory 12 then outputs appro- 
priate data for display on the display 5. 

so [0058] The memory 1 2 can be provided as a magnetic 
disc, for instance as Is commonly known as a hard disc 
drive, a semiconductor memory or other means. 
[0059] The system of Figure 1 can be provided inte- 
grally within atelevision mil. However, il is also possible 

ss for various components of the system to be distributed 
around a network, for instance using the I EEE 1 394 in- 
terface. This is illustrated in Figure 2. 
[0060] The system may be provided merely with an 
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extarnai storage device. Similarly, the system may be 
provided as a broadcast service unit for connectiOT to a 
television display and the broadcast service unit may it- 
self have an internal memory or use an external memory 
and rray itself have a proceraor. Just as wtth an fritegn^ 
design, fhe broadcast service unit can obtain received 
digital data from the receiver, process portions of the 
data appropriately and provide selected portions lo the 
television display upon demand. 
|P061] With regard to transmission bandwidOi of a 
broadcast sen/ice, an audioArisual stream can typically 
consume 2 Mbil/s using current MPEG-2 compression 
technologlee. This could be construed as wasteful. 
pOBSi By making use of the memory of the system, it 
is possible to t»oadcast the audio and visual data at a 
rate slower than real time. The audio and visual data Is 
extracted from the broadcast data service and stored in 
the memory 12 of the system. When the audio/Visual 
data is required for playback, the system can then re- 
trieve the data at the required data rate allowing replay 
in real-time. In this w^, by halving the broadcast rate of 
the audio/visual data, the bancMdth consunv>tion of 
that portion of the sen/ice vrauld also be halved. Al- 
tiwugh the cycle time would therefore also be doubled, 
by means of the memory of the system, access would 
be Immediate unless a user happened to request a por> 
tion while it was being broadcast. 
[0063] With the proposed mass storage technologies 
now being implemented in consumer audio/video devic- 
es in the home, there are significant changes in the 
processing potential and storage available to the digital 
television receiver. 

[0064] Increased storage can allow different and pos- 
sibly more effective compression and pre-processing to 
be applied to broadcast data. A large amount of storage 
allows broadcast to bs downloaded as a whole blocl^ of 
data. This block of data Is then proceseed as a whole, 
rather as a broadcast stream, where only a small frac- 
tion of ^e broadcast data is processed as ft- passes 
through the receiver. Thus, the video data can be com- 
pressed using a completely different non-streaming al- 
gorithm other than MPEG and be subjected to off-line 
compression/decompression as discussed. 
[0065] The increased storage also allows data to be 
stored for later processing. This effectively increases 
the processing power avaiiaUe in the receiw. Since the 
data is stored 'offline" the receiver can then process the 
data as a background task or times of low usage. Whan 
the data is fully processed then it can be made available 
to the user. 

[0066] The video need not only be sent at slowerthan 
real time (for 'Irickle feed"). It oould also be sent faster 
than real time, for instance for a mass video Aimp during 
the night. 

[00671 Additionally, the data can be sent In a more in- 
teractive manner. For instance, there can be an almost 
permanent return channel connection from the receiver 
to the broadcast headend, This headend ran field the 



requests from the receiver pc^uletion and broadcast the 
data (video or whatever) according to the demmd for 
each item. 

[0068] In this case, heavily requested items are 
s bnaadcast first. Once broadcast, the item Is cached lo- 
cally so that, if requested again, the receiver displays it 
locatty. Thus, a popular item is broadcast a lot to start 
with and then the requests fail oB and al low less popu lar 
items to be broadcast. 
10 [0069] For a broadcast video program, it is also pos- 
sible for certain sections to be marked as "highlights". 
Just these can then be stored, or the whole video stored, 
so that the highlights can be skipped between by the 
user later. 

15 [0070] The "offline" processing can bs carried out in 
different ways 

[0071] it can be carried out by the processor of the 
digital TV receiver operating directly on the data on the 
mass storage device. 
20 [0072] It can be canrled out by the processor of the 
distal TV receiver in a "batch" processing method with 
the data kaded locally fnsm the mass storage device in 
small chunks. 

[0073] It can be performed by a processor local to the 
ss rnass storage devk;e. 

[0074J There are a variety of ways of processing the 
data on the mass storage device to provide "post-proc- 
essed' data that ran then be used by the digital TV re- 
ceiver. 

30 [0076] Post-processing Of decompression of data can 
be conducted using an existng pre-defined protocol 
such as "WinZip". 

[0076] PostTproces»ng or decompression of data can 
bs conducted using a downloaded protocol. 
35 [0077] Post processing Of data can be conducted to 
provide a new set of data. Ftor example, processing two 
video streams to provWe a new video stream - perhaps 
a "reverse angle" or "birds eye' view of a vkJeo se- 
quence. 

'to [0076] Offline decryption of a file can be conducted 
using a key provWed to the user by broadcast or oUier 
means (on memory stick or smart card). 
[0079] Data may be input from another source that Is 
then post processed using broadcast data. 

4S [0080] Offline compression or processln g of vkJeo da- 
ta can be conducted (pertiaps DV format data from a 
digital camcorder) for later retransmission by e-mall, 
memory stick, i.LINK, or other means. 
[0081] It couki also be construed as wasteful using 

so bandwidth to cycle the same content only with slight up- 
dates each time rather than for 'real* live content such 
as films, news and sports broadcasts. 
[0082] In a sennce where portbns of the broadcast 
data service are cycled, there is a trade off between the 

ss bandwidth consumed by the service and the cycle rate. 
The sen/ice can offer a rapid update rate il it consumes 
a large amount of bandwidth. That bandwidth can be 
reduced, but wll result in cycle time being increased. 
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[0083] For Ihe broadcast of broadcast data services, 
such as teletext, data is cyciically processed and pro- 
vided to the user it Is now proposed to provide en- 
tianced broadcast data services which will include more 
data. Unless substantial bandwidth is used, this wiN re- 
sult in extended cycle times. In particu lar, if art enhanced 
service showing audio/video clips and data has a very 
long cycle time, then the sen/ice will tie undesirable (or 
Ihe intended application of a quick newsflash style up- 
date on the days news or sports events. 
[0084] To overcome this problem, it Is proposed to 
store an entire cycle of a broadcaat data eeiwsa such 
that the user can tiispiay any portion of Ihe service in- 
stanlanaousiy at any time. All portions of ttie broadcast 
data sen/ice of the cycle are stored in a memory. Indeed, 
the data portions may be obtained when a user is not 
viaviring the broadcast data service or has the receiver 
on standby. 

£0085] For the user of the seivfce, the most visible pa- 
rameter is the cycle rate. The viewer win want to have 
up-to-date information as soon as posstole and will not 
want to have to wait. Hence, this is one of the key re- 
quirements for \hB service. On the other hand, for the 
service provider, the bandwidth consumed is probably 
the most important parameter. The bandwidth con- 
sumed by, in particular, data broadcast service affects 
the bandwidth available for other broadcast data serv- 
ices and television data itself. A reduction in the band- 
width available for other services is hence likely to affed 
the revenue available to the service provider. 
[0086] For many broadcast data sewices, terge num- 
bers of the portions of a broadcast data sen/ice rennain 
the same for each cycle. For instance, for traditional 
style pages as used with teletext, most pages might re- 
main the same from one cycle to the next. Similarly, 
whoi transmitting audlo/vjeual news or sporls clips with 
a broadcast data sen/ice. It is lilwly that the same clips 
will be provided for an extended period of time during 
the day. 

[0087] In order to take advantage ol this fact, it is pro- 
posed to transmit only portions of the data broadcast 
service which have changed from one cycle to the next. 
In this way, there may be provided a relatively fast up- 
date rate for information on the service with an efficient 
use of bandmdth for the sen/ice provider. . 
[0088] A broadcast data sen/ice may take many drt- 
ferent forms, ft may be transmitted cyclically as a car- 
ousel of main information topics. It is also possible that, 
within each topic, further data portions are transmitted 
cyclically as a sub-carousel. Each data portion may con- 
sist of a traditional style page of data or may consist of 
other data such as image data or audioArisual data. An 
entire page or audio/vfsua] data sequeiKse can be con- 
sidered as a portion or a page or audkWlsual sequence 
can be made up of a number of portions. IrrBspecflve, 
the system should provide the data in portions which can 
be replaced Individually in such a way as to update the 
overall broadcast sen/ice. Hence, Individual tfytes of da- 



ta or groups of bytes could be considered as "portions' 
provided that the system allows individual replacement 
of such portions. However, for very small portions, such 
as Individual bytes, the protocol overhead for embody- 

s Ing the system is likely to be indesiiably high. 

[00S9] For a receiver that has no previously stored 
content, the 'differential* content will not be useful, as It 
will not comprise the full service. This situation will arise 
for Instance wrtien the memory of ttie broadcast service 

1 0 unit is first connected to the system. 

[0090] It is possible to configure the system such that 
overtime, by etoring ail of the updated portions, the com- 
plete broadcast date sendee will be established. Alter- 
natively, however, the full sen/ice could be broadcast ei- 

is ther on a different dedicated channel (possibly by 
means of a non-broadcast download sen/ice) or at times 
when the demand for other conventional broadcast Is 
lower. Referring to Rgure 3, it will be seen that, at these 
times, the bandwidth allocated for those conventiona! 

20 services can be reduced. As a result, the bandwidth 
avaiiable for the broadcast data services can be in- 
creased. This allows a receiver to quickly update its 
stored broadcast service information with the full inlor- 
mation service. Subsequently, in the normal way, the 

ss system can keep up to date with the service using the 
differential update stream. 

[0091] The eervioB provided using this system could 
not only carry MPEG-2 encoded audio and video data, 
but, » discussed above, could also carry information 
30 which has been compressed and encoded using other 
more suitable or eftkaent protocols. For instance, a foot- 
ball match could lake advantage of the fact that most of 
the content features a tot of green with only a few small 
moving areas. 

3s [00921 In liiis ^uatlon, an algorithm for decompress- 
ing and decoding ooukl be delivered to the receiver and 
then executed by ttie receiver under a pre-deflned pro- 
tocol. 

[0093] Since received broadcast service data is being 
40 stored off line and the decoding operation does not need 
to be executed in realtime, the processing requirements 
for the decompression and decoding are not so great. 
Hence, the receiver processor can decode the content 
as a background task for display later. 
^ [0094] It should be appreciated that the data content 
of the broadcast data service need not be limited to aii- 
dio/visual data or traditbnal data pages. The content 
can be suitable for use by an hteiactive engine in the 
receiverrtiroadcast senrice data unit. In this way. a- 
so mixed service couki be provided featuring tejd, graphics 
and audio/visual dips. 

[D0951 Data portions may also comprise data requir- 
ing off-line decoding. The data need not necessarily be 
a program, but could be any sort of data. 
[0096] IVIPEG compression and decompression sys- 
tems are designed to be used in a broadcast system 
with limited decompression memory in the receiver, a 
smalt delay (ofihe order of a second) In decode delay 
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and a limited "pick-up" delay {where "pick-up* delay is 
the delay when a receiver Is turned on and ha& to wait 
a few frames for a full *l-frame' when it can pick-up the 
transmission and start decoding). 
[0097] By vimie of the present invention. It Is possible 
to usecomprassion/cfecoinpression programs whidi re- 
ly on having the whole data file present to be able to 
execute. In particular, by storing the data off-line, such 
compresslon/decompressiOTi becomes possible and it 
Is possible to provide alternative compression and de- 
compres^on algorithms to provide better performance 
than with current MPEG based schemes. 



Claims 

1. A system for selectively providing portions of a 
broadcast data sanrice transmitted together with 
broadcast digital tslevisbn data as part of a broad- 
cast signal, the portions including data portions hav- 
ing digital television data in non-real time, the sys- 
tem comprising: 

a processor for exlnacSIng poitrons of the broad- 
cast data service available from the broadcast 
signal; 

a memory for storing an of the current portions 

of ttte broadcast data service; and 

a controller responsive to a s^ection signal to 

cause the memory to output setected portions 

of the broadcast data service; wherein 

the prcffieseor is also for converting the digital 

television data of data portions into teal time 

data 

2. A system according to claim 1 wherein the digital 
television data of the data portions is compressed 
and/or processed and the processor processes ttie 
data portions off-line, 

3. A system according to claim 2 wherein the proces- 
sor processes the data portions at times of low ue- 
age. 

4. A system according to claim 1 , 2 or 3 wherein the 
processor operates directly on the data in tiia mem- 
ory. 

5. A system according to any preceding claim wherein 
the processor operates In a batch processing meth- 
od with data loaded locally from the memory in small 
chunks. 

6. A system accordin g to ^y preceding claim wherein 
the processor conducts processing using a prede- 
fined protocol. 

7. Asystem according to any preceding claim wherein 



the processor conducts processing using a down- 
loaded protocol. 

8. A system according to any preceding claim wherein 
s the processor conducts off line decryption d data 

using a key. 

9. A system according to any preceding claim wherein 
the memory is a magnetic hard disk drive or a sem- 

10 [conductor memory. 

10. A system according to any preceding claim further 
comprising a digital television receiver tor provicBng 
the broadcast signal to the processor 

IS 

1 1 . A system according to claim 1 0 wrtierein the system 
is constructed as a single integral unit. 

12. Asystem according to claim 10 wherein at least the 
20 memory is constnicted in a unit separate from the 

digital television receiver and linked by means of a 
network connection such as an IEEE 1394 Inter- 
face. 

25 13. A system according to claim 10, 11 or 12 wherein 
the digital television receiver selectively provides 
digital television data for display and wherein the 
processor extracts the portions of the broadcast da- 
ta senrkse Irrespective of that display. 

30 

1 4. A system according to any preceding claim wrhereh 
the controller is also for identifying corresponding 
extracted and stored portnns and for replacing data 
portions stored in the memory with respective por- 

35 tions extracted from the broadcast signal. 

15. A system according to claim 14 wherein, if periodi- 
cally the broadcast signal includes all of the portions 
of the broadcast data service, the controller can 

40 Qtore all of the received portions In the memory. 

16. A system according to claim 14 or 15 wherein the 
controller can also access an additional data chan- 
nel so as to obtain and store in the memory all of 

4S the portions oi the broadcast data service. 

17. A method of broadcasting a broadcast data eervne 
together with broadcast digital television data as 
part of a broadcast signal, the broadcast data serv- 

so ice Including television data, the method comprising 
broadcasting the television data of the broadcast 
data sen/k» as non-real time data. 

1 8. A method acoordtoig to claim 17 further comprising 
ss processing and/or compressing a block of the tele- 
vision data as a wrtiole. 

19. A method accordoig to claim 18 wherein the block 
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comprises dala requiring off-line decoding, 

20. A method according to claim 17, 18 or 19 further 
comprising, during norm^ broadcasting, only 
broadcasting portions ofthebroadtiasit data senrlce s 
required to replace previous respective portions 
wfliich have been changed such that receivers of the 
broadcast signal may store all of the current por- 
tions of the broadcast data service and update the 
stored portions according to replacement portions '0 
received with the broadcast signal. 

at. A method according to claim 20 further comprising 
additionally broadcasting all of the current portions 
of the broadcast data service to enable a ueer to « 
obfain all portions of the broadcast data senrtce 
soon after initial connection. 

22. A method according to claim 21 wherein ail of the 
current portions of the broadcast data service are so 
broadcast using a separate dedicated channel. 

23. A method according to daim 21 or 22 wherein all o( 
the current portions of the broadcast data senrice 
are broadcast periocGcally using an expartded 2S 
band width at a time of. low demand for^e broadcast 
digital television data. 
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